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PRODUCTION COSTS IN THE APPLE INDUSTRY
—Comment-s on a Survey
By A. W . HOGSTROM, B.Sc. (Agric.) and I. J. MONCRIEFF, B.Sc. (Agric.) (Hons.), Rural Economics
and Marketing Section

IN 1964 and 1965, light and heavy bearing years respectively, apples cost $2.40 per
bushel to produce in Western Australia. This figure, to be considered with many other
factors, was reached in a cost-of-production survey of 45 selected growers. Packing
and labour costs, in that order, were the two biggest cost-of-production items.

The survey also showed that—
• About one-quarter of the growers
surveyed did not earn an adequate
income in the two survey years.
• Orchard profits increased as the
proportion of fruit sold for export
increased.
• Irrigation, where it could be used,
considerably improved net returns.
• Orchard efficiency, and therefore
returns, are best improved by
increasing the area of production
and the production per tree.
The growers on the survey were selected
as representative of professional orchardists who were earning substantially from
fruit-growing and likely to contribute to
the industry in the future. To be included
they had to have at least 5 acres of
orchard, including at least 3 acres of apples
planted since 1945. Forty-five growers
were selected at random; 15 from Donnybrook, 10 each from Bridgetown and Manjimup, six from the Lower Great Southern
and four from the Hills districts.
The average production per tree and
per bearing tree was calculated from the
total production of each orchard under
survey.
Production per bearing tree
ranged from 1.23 bushels in the Lower
Great Southern in the light bearing year
to 3.72 bushels in Donnybrook in the heavy
year.

Figures for the proportions of fruit
exported, sold on the local market, or
processed, showed that the three main
districts exported about 75 per cent of their
fruit in both years.
In assessing capital value of the orcharding enterprise, only the value of land,
plant and equipment used strictly for
orcharding was included. This averaged
$16,980 per farm; $10,600 for the land and
trees and $6,380 for all structures and
plant. The value of land was based on
production capacity, the market value of
the land, plus $2 per tree for every bushel
of yield. The value per tree was adjusted
for very old trees, or for the greater productivity possible due to irrigation. A
6 per cent interest rate was allowed on the
capital value of the orchard.
COSTS OF PRODUCTION

The average total costs for orchards in
the State were $9,554 in 1963-64 and $11,812
in 1964-65. These include all apple costs
such as sprays, fertilisers, repairs, labour,
packing and marketing costs, an allowance for unpaid family labour (including
the operator), depreciation and interest
on capital. Total cash costs for the two
years were $6,850 and $9,134. Cash costs
are the amounts actually paid—they exclude unpaid labour, depreciation and interest on capital (except for interest
actually paid.)
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The total costs of production per bushel
were $2.70 in 1963-64 and $2.20 in 1964-65.
In the first year, total costs ranged from
$2.33 per bushel at Manjimup to $3.19 per
bushel in the Hills District. In 1964-65,
with a much higher production, costs
ranged from $2.04 per bushel in the Hills
District to $2.32 per bushel at Bridgetown.
The cost of packing for export is $1 to
$1.20 per bushel but since only a part of
the crop is exported, the average cost per
bushel sold is about 80 cents.
Table 1.—Apple costs—cash costs and total costs per
bushel, 1963-1964 and 1964-65
Cash Costs per
Bushel

Total Costs per
Bushel

District
1963 64 1964-65 1963 64 1964-65

$

$

Manjimup
Bridgetown
Donnybrook
Lower Great
Southern
Hills

1.73
1.84
2.12

1.65
1.71
1.77

2.33
2.61
3.03

2.12
2.32
2.26

2.31
2.07

1.74
1.53

3.13
3.19

2.18
2 04

STATE

1.95

1.70

2.70

2.20

$

$

Packing charges for local sales contributed a further 16 and 12 cents per bushel
in 1963-64 and 1964-65 respectively. The
rise in export packing costs per bushel
and fall in local packing costs indicates
that a higher proportion of the crop was
exported in 1964-65.
Labour is the next most important item.
Paid labour amounted to 33 and 27 cents
per bushel in the two years and unpaid
labour to 34 and 22 cents. The paid labour
consists of wages actually paid for permanent or casual labour. Unpaid labour
is the calculated value of the work carried
out by the farm owner or operator and his
family, but for which no specific payment
is made.
Operating costs for the orchard—such
as spraying, fertiliser, fuel and electricity
—are relatively constant from year to year.
They are therefore less per bushel in a
year of high production. During the 2
years surveyed, these costs fell from 29
cents to 20 cents per bushel or from 10.7
to 9.1 per cent of the total costs.
Depreciation was allowed on all structures, plant and equipment associated with
the orchard. Fences and buildings were
depreciated at 3 per cent per annum,
vehicles and tractors at 15 per cent, permanent irrigation structures at 5 per cent,
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Table 2 . — C o s t s of apple production ($ per bushel and per cent, of total), 1 9 6 3 - 6 4 and
$ per Bushel

1964-65

Per cent, of Total Costs

Cost Item

Sprays
Fertiliser
Fuel
Electricity
Labour—permanent
casual
Packing—export
local
Commissions
Levies
Freight and Cartage
Cool Storage
Repairs, maintenance
Licence, insurance
Other
Interest paid
Total Cash Costs
Unpaid labour
Depreciation
Interest—balance
Total Costs

1963-64

1964-65

Average

1963-64

1964-65

Average

.09
.11
.06
.03
.24
.09
.73
.16
.07
.03
.08
.04
.10
.03
.04
.05

.06
.08
.04
.02
.17
.10
.79
.12
.04
.03
.06
.05
.06
.02
.03
.04

.071
.090
.050
.026
.196
.094
.765
.133
.054
.028
.066
.044
.077
.027
.031
.041

3-3
4-1
2-2
l-l
8-9
3-3
270
5-9
2-6
l-l
30
1-5
3-7
l-l
1-5
1-8

2-7
3-6
1-8
•9
7-7
4-5
35-9
5-4
18
1-4
2-7
2-3
2-7
-9
1-4
1-8

3-0
3-8
2-1
l-l
8-2
3-9
31-9
5-5
2-2
1-2
2-8
1-8
3-2
l-l
1-3
1-7

1.95

1.70

1.793

72-2

77-3

74-8

.34
.18
.24

.22
.12
.16

.271
.144
.188

12-5
6-6
8-8

100
5-4
7-3

11-3
60
7-9

2.70

2.20

2.396

1000

1000

1000

bulk bins at 7 per cent and other plant fruit were similar in each district and in
and equipment at 10 per cent.
each year, with minor variations dependThe cost item labelled "balance of ing on distance from port or factory. The
interest" is the difference between 6 per higher export price for Donnybrook is
cent interest on the total capital and the explained by the higher proportion of the
interest actually paid on borrowed money. Granny Smith variety in the total of
It is a substantial cost item at 8.1 per cent exports. Bigger variations are seen in local
of the total costs.
fruit prices both between districts and
Total costs for the 2 years averaged years. With higher production and more
$2.40 per bushel for the 45 farms included fruit on the local market in 1964-65, prices
in the survey. This figure can reasonably were lower than in 1963-64. These lower
be expected to indicate costs in the whole local prices also reduced the average price
of the industry. Most properties had total for all fruit in the second year.
costs between $2.30 and $2.50 per bushel.
The State average price for local fruit
In addition most properties had yields of in 1963-64 was quite high but it must be
2.0 to 2.5 bushels per tree.
remembered that relatively few growers
There was some evidence of increased received the very high prices which lifted
cost per bushel with lower yields per tree. the average. Hence an earlier conclusion
The average total cost in orchards with about the benefit of a high proportion of
an average yield of less than 2 bushels exports was still valid for most growers.
was $2.70 per bushel but the average cost
in orchards with yields of over 5 bushels Gross returns
per tree was only $2.20 per bushel.
Apart from price, the factor which
determines gross return is production.
Prices
Average orchard gross returns for each
The average price was derived from year largely indicate orchard size, although
three prices—for export, local and pro- production per tree is also an important
cessed fruit. Prices for export and processed factor. The range in gross returns on
128
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Table 3.—Prices received, 1 9 6 3 - 6 4 and 1 9 6 4 - 6 5 ($ per bushel)
1963-64

1964-65

Processed

Export I Local

Total

Export

Local

Processed

Total

$

$

$

$

$

$

$

Manjimup
Bridgetown
Donnybrook
Lower Great Southern
Hills

2.58
2.56
2.73
2.59
2.59

2.78
2.96
3.54
2.86
2.83

0.35
0.40
0.35
0.33
0.33

2.57
2.44
2.87
2.66
2.70

2.56
2.59
2.63
2.60
2.64

2.15
3.31
2.59
2.43
2.63

0.34
0.36
0.34
0.35
0.33

$
2.38
2.35
2.56
2.42
2.60

State

2.63

3.03

0.37

2.65

2.60

2.41

0.35

2.46

individual orchards in the survey was
from $46,000 to $560 in 1963-64 and $65,000
to $2,134 in 1964-65. The State average
was $9,400 in 1963-64 and $13,200 in
1964-65.
Few growers produce apples exclusively
and other forms of orcharding are often
involved. In most cases there is also a
substantial proportion of non-orchard
activity. The proportion of gross income
derived from apples can differ considerably from year to year and from district
to district, although the most important
differences
occur between individual
growers regardless of district.
The average gross income from apples
and the contribution of apple income to
gross farm income is given in Table 4.
By themselves, gross return figures are
not good indicators of prosperity either
on an industry or an individual basis.
Net return figures are needed to give a
true picture.
Table 4.—Gross income from apples and other sources
Average 1 9 6 3 - 6 4 , 1 9 6 4 - 6 5

Gross Apple
Income

District

($)
Manjimup ....
Bridgetown
Donnybrook
Lower Great Southern
Hills
STATE

....

Per cent, of
Gross Farm
Income

17,187
7,673
12,313
6,545
7,789

64.8
59.2
64.1
54.4
55.6

11,298

62.1

Net returns

There are two items of interest under
this heading. The first is net return,
which is defined as gross income less total
costs—the second is cash surplus, which
is gross income less total cash costs. Each
of these items was defined earlier.
As a measure of economic efficiency, net
return is a better indicator than cash
surplus, because it takes into account the
opportunity that each grower has of
investing his labour, land and capital in
alternative lines of production. Net return
is determined by making a financial
allowance for the growers' managerial
ability and family labour (remembering
that he and/or they could work for a wage
or salary elsewhere), and charging interest
on the capital value of his orchard, plant
and buildings, etc. (as the same capital
could be earning interest if invested elsewhere). As with cost and production
figures, it is sometimes necessary to reduce
net return figures from an orchard basis
to a bushel or tree basis to overcome the
effects of different sizes of orchard.
Although not a good indicator of comparative economic efficiency, cash surplus
is frequently used to tell the farmer
exactly what surplus cash he has to live
on and re-invest in his orchard or elsewhere, after he has paid all his cash
expenses. It can again be expressed on a
bushel or a tree basis.
When examining Table 5 it must be
remembered that only a proportion of total
farm cash surplus or net return is represented. It was not possible to examine
the total farm net income structure in
129
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the same way as gross income so the
contribution that apples make to farm
cash surplus or net income cannot be
stated accurately. In some cases, this
contribution would be much the same as
for gross income, particularly where the
total farm income comes from orcharding,
as in the Hills District.
The primary objective of the survey
was to obtain a State cost of production
and the most important figures in Table 5
are those for the State as a whole. In
1963-64, after allowing for their own and
family labour and 6 per cent, interest on
capital invested, growers just failed to
make any business profit. The position
was better in 1964-65 when the average
grower had a net return of $1,375. The
average net return for the 2 years was
$624. If the 6 per cent, interest ($1,018)
on average total capital is subtracted,

growers averaged a pre-tax return on
capital of 9.6 per cent. Making conservative assumptions about allowable tax
deductions this reduces to an after-tax
return of 7.8 per cent.
Over the State, net return per tree and
per bushel showed considerable fluctuation. A loss of 4c per bushel and 6.8c per
tree was made in 1963-64, and a profit of
25.7c and 64.4c respectively in 1964-65. The
average return over the 2 years was 14c
per bushel and 28.8c per tree. Individual
grower returns per tree ranged from $8.64
to — $2.39. These figures indicate the
difference between good and poor management.
From the viewpoint of a farmer who is
not concerned about alternative investments, cash surplus may be a more
appropriate figure to discuss than net
return. However the average cash surplus

Table 5.—Cash surplus and net r e t u r n , 1 9 6 3 - 6 4 and
Cash Surplus
District

Bridgetown

Donnybrook

Lower Great Southern ....

Hills

State

$)

N e t Return ($)

Year
Per
Bushel

Manjimup

1964-65

Per
Tree

Per
Grower

1

Per
Bushel

Per
Tree

Per
Grower

63-64
64-65

0.8392
0.7262

1.7170 i
1.8612 i

5,168 60
5,664.20

0.2394
0.2576

0.4898
0.6600 I

1,474.20
2,008.60

Average*

0.7761

1.7800

5,416 40

0.2495

0.5740

1,741.40

0.6012 1
0.6496

0.7145
1.0523

1,813.40
2,404.00

— 0.1636
0.0360

— 0.1944
0.0584

—

444.20
133.40

Average

0.6292

0.8834

2,124.30

— 0.0484

— 0.0680

—

163.60

63-64
64-65

0.7402
0.7910

1.3756
2.5704

2,388.00
4,750.40

— 0.1588
0.2998

— 0.2952
0.9744

—

512.60
1,800.60

Average

0.7732

1.9955

3,569.20

0.1395

0.3494
0.6748 |

0.3686
1.3268

637.60
2,295.40

— 0.4638
0.2350

— 0.4894
0.4620

Average

0.5612

0.8477

1,466.50

— 0.0090

l
— 0.0137 | —

63-64
64-65

0.6220
1.0624

1.0541 !
3.5551 ]

1,238 00
4,175 60

— 0.4882
0.5514

— 0.8270 1 — 971.60
1.8450
2,167.00

Average

0.9143

2.3046

2,706.80

0.2020

0.5090

63-64
64-65

0.7216
0.7562

1.1971 |
1.8986 ;

2,559.20
4,053.60

— 0.0408
0.2566

— 0.0676
0.6442

Average

0.7426

1.5490

3,314.80

0.1398

0.2883

63-64
64-65

63-64
64-65

0.3600 i

644.00
—

846.60
799.40
23.60

597.70
—

144.40
1,375.40
624.00

* A l l averages are weighted and each is not necessarily the mean of the t w o yearly figures which precede it.
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from apples ($3,315) was not very large,
even when it is remembered that in most
cases it represents only a proportion of
total farm cash surplus. This means that
unless farm income from other activities
is fairly high, further orchard development
will have to be financed from borrowed
funds.
Obvious differences between districts, in
terms of cash surplus and net return,
were also indicated. Of the three main
apple growing areas, Manjimup showed
better grower net returns and cash surplus
than Donnybrook. Both were much better
than Bridgetown which was certainly at
the lower limit of economic production.
The figures also indicated the importance
of scale of enterprise, because, in terms
of cash surplus per tree, Donnybrook was
higher than Manjimup but returns per
grower were less. The difference was due
to the average area being nearly 29 acres
in Manjimup but only 19 acres in Donnybrook.
The net return from irrigated orchards
was considerably better than from
orchards without irrigation. Net return
per bushel was 17c with irrigation and
only 5c without irrigation. This difference
was due to lower cost per bushel (8 cents)
as well as a higher price (4 cents).
The net return per tree illustrates the
value of irrigation even better. With
irrigation, the net return per tree was 49c,
compared to only lie without irrigation.
The difference was due to lower cost and
higher price, but most importantly to
higher yield—2.9 bushels per tree compared
to 2.0 bushels per tree without irrigation.
CONCLUSIONS
The importance of high total production
per grower is indicated by the survey. It
results from high tree numbers and/or
high production per tree, and is allied to
high capital investment.
Marketing and labour costs are most
important on the cost side. However, the
important issue is that costs per bushel
be kept low. This is not achieved by having low total costs, but by spreading costs
over a greater volume of production. This
is clear in Manjimup where growers'
average total costs were higher but their
cost per bushel were lower than for
Bridgetown or Donnybrook.

The conclusions above are obviously
important in determining growers' returns,
but returns are further improved by having a high proportion of export fruit—
particularly of Granny Smiths. For the
average grower without cool storage facilities, export prices (especially for Granny
Smiths) are better than local prices.
Generally, the results indicate that the
industry was in a reasonable position in
these 2 years, but that there were large
differences between the best and the less
efficient growers. More than a quarter of
the growers included in the survey had
an inadequate average income. This
means that a low income problem exists
for some commercial growers in the
industry.
What can be learnt from the survey to
help the growers with poorer results to
improve their position?
A general answer is greater capital
investment—on more acres and more
irrigation. Both forms of investment
will have the effect of increasing the
individual's total production, provided
correct managerial practices are followed.
They also involve increased operational
expenditures.
Because of their low income position,
those growers most in need of greater
investment in their properties will find it
difficult to obtain further finance. Any
form of financial assistance to the industry
should be aimed at providing finance on
easier terms to growers with the potential
for efficient production. Certainly, the
industry as a whole, and poorer growers
in particular, will not benefit in the long
run from direct subsidies on production.
Such conclusions ignore the worsening
export market situation to some extent.
However they are not necessarily invalidated. There seems to be no basic reason
why Western Australian growers cannot
either compete successfully on current
markets by greater attention to type and
quality of fruit, quality of packaging and
rationalisation of shipping schedules—or
by seeking and developing new export
markets. To do this, however, the industry
as a whole, and each individual in it,
must be efficient.
Production for the local market also
calls for more effective marketing arrangements and more efficiency. Improved
selling arrangements and more judicious
Journal of Agriculture, Vol 9 No 3 1968

use of cool storage facilities could avoid
the costly gluts which occur, particularly
in the heavy crop years.
General discussion

In summing up it is worthwhile outlining the changes which have taken place
in the industry and suggesting where its
future may lie.
Recent developments which have and
will continue to add to the efficiency of
the industry are:—
• Chemical thinning.
• Irrigation.
• The use of bulk bins for picking—
this is almost universally adopted
now and has vastly improved the
efficiency of picking.
• More direct selling on the local
market. Instead of everything
being packed in wooden cases,
some fruit is now sold in bulk to
supermarkets and the like.
• The Royal Commission of 1961 into
Apple Marketing—the Commission
demonstrated that shippers were
not making excess profits. In
addition, it set up the Apple Sales
Advisory Committee to decide
what fruit can be put on the local
market and when.
The main findings of the survey were,
(a) that average yield was low at just
over 2 bushels per tree in 1964 and just
over 3 bushels per tree in 1965, (b) that
average cost of production over the 2 years
was $2.40 per bushel, and (c) that prices
were lower in a heavy crop year because
of the glut on the local market.
The average price for all fruit sold over
the 2 years was $2.54. The net profit was
14 cents per bushel over the 2 years. This
provided nearly 10 per cent return on
capital invested.
In 1966, the price for fruit in the United
Kingdom was depressed by big shipments
from South Africa and Argentina, and by
the shipping strike. All Western Australian
fruit was disposed of (mostly because it
was sold on forward contract), but fruitgrowers in Tasmania did not fare so well.
The result of this price fall was that the
price offered for export Granny Smiths'
in 1967 was only about $2.50 or 20 to 25
cents lower than in 1966.

In addition to the fall in price some
industry costs have risen. The most
obvious of these is a sorting fee for each
bin of fruit graded in the packing shed.
This amounts to about 5 cents per bushel
with an average pack-out of about 20
bushels.
After adding the fall in price and rise
in cost, (a total of about 30 cents) it
appears that the 14 cent profit indicated
by the survey has been wiped out. An
obvious conclusion is that the average
apple grower is making a loss. However
this does not mean that the apple industry
is doomed. Many growers in the survey
were doing much better than average and
because they are efficient they are able
to withstand the price drop and cost
increase.
Two findings from the survey indicate
reasons for such efficiency. Firstly, the
profit per bushel increases as the yield per
tree increases. This is because cost per
bushel decreases when fixed costs and
overheads are spread over more bushels—
e.g., labour, fertiliser, sprays, depreciation,
interest on capital investment and so on.
To illustrate this, the cost per bushel
was $2.70 with an average yield of less
than 2 bushels per tree but fell to $2.20 at
a yield of more than 5 bushels per tree.
Survey results indicate that 2 bushels per
tree is average, 6 bushels per tree is good
without irrigation and 7 to 8 bushels per
tree is good with irrigation.
The second finding is that profits increase
as the proportion sold for export increases.
This is because the price is better and
because the cost of packing can be less.
Growers with 60 per cent exports had a
net return of 10 cents per bushel while
those with 80 per cent or more had a net
return in excess of 70 cents per bushel.
The answer to the so called "average"
grower is, therefore, to improve the yield
and export quality of his fruit. Fortunately,
the means to do this is within the scope
of present technical knowledge. The two
main factors are irrigation and chemical
thinning—both can aid in giving higher,
more even production, and improved
quality.
Labour is a very high cost item. Where
possible, the more successful growers have
replaced labour with capital—with permanent irrigation facilities and large air
132
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blast spray equipment instead of hand held
sprays. Picking and packing costs remain
high and the only possibility open to
growers is to run their own packing shed.
This could save 20 cents per bushel if
operated by family labour but requires a
fairly large orchard—25 to 30 acres—to
make it worthwhile.
Some old small orchards would not
respond economically to the money which
would have to be put into them. However,
growers in this situation should still carry
on with their orchard while returns cover
actual expenditure, i.e., they live on the

fifi

depreciation and interest on the capital
tied up in the orchard. At the same time,
many such orchards are part time and the
cost of the operator's labour can be
excluded.
It is obvious that the industry has
immediate difficulties—but these are problems which many growers can solve by
increased capitalisation, and application
of technology. There remains a number
of growers who cannot improve and these
must in time move out of the industry.
For those who remain the future is fairly
sound.

DOOR TO DOOR"

DELIVERY

by T E R M I N A L . F E E D E R

[

MAY WE HELP YOU?

SERVICE

A convenient "door to door" delivery of livestock is provided by the
railways in association with local contract carriers operating to and from
many country centres throughout the State.
This co-ordinated rail and road service enables integrated movements
of livestock from farm to sale, sale to farm or from farm to farm.
The benefit of these "feeder" services may be obtained where not less
than one small van is hauled a minimum distance of 100 miles by rail.

WESTERN AUSTRALIAN GOVERNMENT RAILWAYS
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